Introduction
Hematopoietic SCT (HSCT) has become an accepted form of therapy for many diseases of childhood. Advances in HSCT procedure (medical, technological and pharmacological) have led to an increased number of HSCT procedures performed each year and dramatic increases in pediatric cancer survival rates. 1 A large percentage of these transplantations rely on the BM of siblings because the siblings are often the best stem cell donor candidates or match for the patient. 2 In spite of its increased success rates, HSCT carries a significant risk of emotional, cognitive, social and familial consequences. 1 The medical aspects of HSCT are well studied in the literature; however, less attention has been given to the psychosocial effects of HSCT. In this article, we review the psychosocial and cognitive effects on patients, as well as the psychosocial effect on siblings and parents. To this end, the investigators conducted an initial literature search using psycARTICLES and Psychology and Behavioral Sciences Collection databases and the search terms: 'psychological,' 'social,' 'cognitive,' 'emotional,' 'pediatric,' 'BM transplant,' 'hematopoietic stem cell,' 'parent,' 'brother,' 'sister' and 'sibling. ' The results of this search were crossreferenced with a PubMed search using the same search terms and yielded a total of approximately 100 relevant journal articles. The investigators distilled the most crucial psychological issues in pediatric HSCT and combined that with their knowledge to provide an overview for clinicians and recommendations for future advancements in treating children undergoing HSCT and their families.
Pediatric patients
Psychological reactions to HSCT: anxiety, depression and PTSD Children who undergo HSCT often experience acute psychological effects but research in this area remains sparse. 3 In the days and weeks before the transplant, when the child is hospitalized and undergoes many procedures, increased anxiety is apparent. 4 Children enter the hospital with already high levels of emotional distress, which continues to escalate until 1-week post-HSCT. 5 Meyers et al. 4 report that 40% of children experience significant levels of anxiety before HSCT. He found that this level markedly decreased during the period of hospitalization and remained low 8 months post-HSCT. In contrast, PotMees 6 in one of the most notable studies of psychosocial reactions to HSCT, notes that 40% of children had significant increases in anxiety, depression, peer isolation and behavioral problems, such as aggression, during the 6 months after HSCT, compared with only 15% pre-HSCT. Pot-Mees 6 witnessed a constellation of behavioral symptoms found in patients 6-months after HSCT that points to an 'after-stress reaction' and corresponds with the symptoms of post-traumatic stress disorder. 6 Further, this post-traumatic stress reaction persisted for 35% of pediatric patients at 12 months post-HSCT, indicating that psychological symptoms may remain for many months after HSCT. A study of post-traumatic stress disorder in HSCT survivors indicates that at 3 months post-HSCT over 80% of children showed moderate post-traumatic stress symptoms. 7 See Table 1 for a description of psychosocial reactions of pediatric patients.
Researchers agree that depression heightens during hospitalization, and often for the months after HSCT. 4, 6 Extended hospital stays are particularly associated with worsening depressive symptoms and withdrawal. 3 Researchers suggest that physical isolation contributes to increased depressive symptoms during hospitalization. Often children, particularly those aged 5-16 years experience isolation protocol as a loss of freedom and control and an intrusion on their privacy. Reactions to this include depression, anger, frustration and attempts to over-control areas of life such as visitors, food and hygiene. 3, 6 Age, specifically o7 years, and severity of the illness influence the level of emotional reaction. Children under the age of 5 are likely to withdraw, lose their self-help skills and some even lose their mobility and speech skills. 8 Phipps et al. 9 report declines in general emotional well-being after HSCT. (Table 1) Pre-HSCT psychosocial predictors of psychological outcomes and adjustment after HSCT Researchers are beginning to look at psychosocial factors present in children before HSCT as possible predictors of psychological outcomes after HSCT. 10 A sequelae of pre-HSCT characteristics that predict better or worse prognosis after the procedure would provide professionals a basis by which to assess children and their families for increased need for more intensive or specialized services to aid in the adjustment process.
A study of 103 HCST patients between 3 and 17 years of age indicates that age at the time of transplant influences educational and cognitive outcomes, and older age at the time of HSCT is associated with better outcomes. 11 In addition to patient characteristics, maternal factors, such as older maternal age and fewer maternal depression symptoms are also associated with better patient outcomes post-HSCT.
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Effect of HSCT on quality of life Health-related quality of life (HRQL) is potentially affected during all stages of HSCT, including pre-transplant, during the acute post-HSCT time when risk of rejection is high, during longer-term hospitalization and isolation, and during reintegration to life outside the hospital. 1 Research suggests that patient characteristics, such as optimism and resilience, greatly influence reported HRQL in children. 12 Children who experience increased emotional disturbance, worry and poor communication pre-HSCT, show worse HRQL post-HSCT. 13 Further, familial attributes, like the quality of family communication, may also influence HRQL more than disease-specific factors. 12 Maternal anxiety and depression post-HSCT is also associated with poorer child HRQL.
14 Interestingly, HSCT survivors rated their HRQL post-HSCT as well or better than US population norms; however, parents and teachers rated the child's HRQL at lower than US norms. 15 Children undergoing HSCT report low baseline levels of HRQL during hospitalization. HRQL improves as early at 4 months post-HSCT, and returns to baseline within 1 year of HSCT. 1 However, certain factors that affect HRQL have been isolated. Categorically, younger children (ages 5-12) experience higher HRQL than older children (ages [13] [14] [15] [16] [17] [18] [19] [20] [21] . Specifically, for every 1-year increase in age, overall emotional functioning scores declined by 1.3 points on the emotional functioning domain of the child healthrelated inventories. 16 Children with lower socioeconomic status report lower HRQL between 3 and 6 months post-HSCT. 17 Lower intelligence quotient and social competence were also associated with worse HRQL 1-year post-HSCT. 18 Children that received unrelated allogeneic BM report lower HRQL 3 months post-HSCT, however, no difference between allogeneic and autologous recipients was noted 3 years post-HSCT, suggesting the effects on HRQL may be short lived. 16, 19 Factors such as gender, age at time of transplant or pre-transplant disease symptoms were unrelated to HRQL. 20 Effect of HSCT on psychosocial functioning Chronic illness affects a child's development by limiting the opportunities to participate in developmentally appropriate behavior. 21 Children who undergo HSCT, specifically, experience unique and arduous emotional and psychosocial adjustment processes. Pediatric BM recipients are required to spend approximately 1-3 months in isolation to prevent infection because of decreased immune functioning. During this time, the child has diminished ability to attend school or participate in social activity. As a result, many of these children experience declines in social competence and self-esteem. 9 A study by Phipps and Mulhern 18 found that parental reports of the child's social competence as well and the child's self-reported overall self-concept showed significant declines 2-12 months post-HSCT. Interestingly, while declines in social functioning were evident, parental reports of the child's problematic behaviors improved after HSCT. 18 Many children's social development hinges on attendance of school. A majority of the HSCT survivors return to school within 1-year post-HSCT. These children, however, show increased behavioral problems and social isolation. 6 In addition, at 1-year post-HSCT, survivors function at a lower academic level than was expected for Psychosocial effects of HSCT W Packman et al their age. 6 However, this phenomenon may be the direct result of school absences during the HSCT process. A study by Golomb 22 found that the degree of absence was the only significant contributing factor to deficits in academic abilities for school-age children who underwent HSCT.
In a study performed by Vannatta et al., 23 pediatric HSCT survivors were described by their school peers as more socially isolated and withdrawn than their samegender classmates. The 48 HSCT survivors, whose HSCT ranged from 9 months to 8 years previously, were also described by peers as absent from school more, less likely to be chosen as a best friend, less athletic and less attractive. When teachers and the survivors were asked, their responses did not endorse a deficit in social functioning, which suggests that peers may be more sensitive to social isolation. In addition, this study did not find a correlation between social functioning and length of time since the transplant, indicating that social functioning deficits may remain stable over time.
A recent longitudinal study of 54 infants under the age of 2 at the time of HSCT reports significant post-HSCT declines in communication and socialization scores on the Vineland Adaptive Behavior Scales (see Table 2 for information regarding assessment measures). Within the birth to 2-year age range, younger age at the time of HSCT was associated with better outcomes on both communication and socialization subscales of Vineland Adaptive Behavior Scales. The length of time an infant was medically isolated was also associated with developmental scores on communication scales, with longer length of isolation leading to lower communication scores. The length of isolation did not significantly influence socialization. 24 Effect of HSCT and conditioning procedures on neuropsychological and cognitive abilities The presence of neurological and cognitive deficits as the result of the transplantation process, including pre-HSCT conditioning procedures, is critical in enabling HSCT survivors and their families to plan for the future. The extent to which deficits are present may have a role in determining pediatric survivors' ability to transition back to school and social functioning at the appropriate developmental level. 22 Research results are contradictory on the topic of neurological deterioration related to HSCT. Early studies suggest significant, global declines in pre-and post-cognitive functioning. 25, 26 Recent research finds more modest deterioration of cognitive abilities from baseline to post-HSCT measurements. 27, 28 See Table 3 for cognitive outcomes of patients after HSCT.
The effect of HSCT on cognitive abilities may be different depending on age at the time of HSCT and on whether patients have received TBI. Cool 29 found that the younger the child is at the time of HSCT, the higher the risk is for deficits in intelligence quotient, academic achievement, fine motor skills and memory. Ruthruff's 24 results Overall self-concept and social competence declined post-HSCT Vannatta et al. provide further evidence that younger children (that is, o2 years old at HSCT) show cognitive deficits. A study by Peters et al. 30 posit that children with good cognitive developmental levels at the time of HSCT are at lower risk for cognitive deterioration. This provides an explanation for nonsignificant differences between survivors and healthy siblings in older age groups. As these children are more fully developed at the time of HSCT, they are less likely to show significant declines after HSCT and auxiliary procedures.
In summation, it is clear that HSCT affects all aspects of a child's life, including emotional, social and cognitive arenas. Similarly, the arduous HSCT process may have long-term ramifications that affect a child's overall quality of life. These data underscore the crucial need for pre-HSCT assessment of mood factors and interventions aimed Table 2 Overview of assessment tools Psychosocial effects of HSCT W Packman et al at prophylaxis. Given that the level of pre-HSCT emotional disturbance is strongly predictive of post-HSCT emotional functioning, it is increasingly important to intervene early. 4 Unfortunately, almost all of the identified protective or risk characteristics that affect HSCT outcomes are constitutional and cannot be influenced by intervention. Therefore, it is crucial to identify non-constitutional characteristics of children that may predict better or worse outcome and use these data to develop therapies aimed at early intervention.
Siblings

Psychosocial effect
In spite of the fact that the transplant process may be especially difficult for siblings, both donors and nondonors, minimal attention has been directed at understanding the effect of the transplant procedure on healthy siblings as they transition through the HSCT process. The literature has shown that siblings of HSCT patients are at risk of developing emotional reactions such as post-traumatic stress disorder, anxiety, and overall low self-esteem. [31] [32] [33] [34] Pot-Mees and Zeitlin 8 found new behavior problems occurred far more frequently among siblings who were BM donors than among nondonors. See Table 4 for a list of psychosocial reactions specific to siblings.
A qualitative study by Wilkins and Woodgate 35 evaluated the lived experience of healthy donor and nondonor siblings throughout the transplant process in siblings aged 11-24 years old through semi-structured and open-ended interviews. They found 'interruption' in the family as a main theme. For example, the family was no longer 'normal' and schedules and roles changed drastically. 35 The siblings explained it was hard to do the basic everyday things (for example, go to school) because their family's lives were interrupted. The siblings also reported having good days and bad days often paralleling the HSCT process. The study found the siblings felt a sense of isolation from their families. In addition, the siblings noted religion and spirituality as their primary coping strategy. Finally, the siblings reported experiencing a wide range of feelings, both positive and negative. 35 In a different study by Wilkins and Woodgate 36 seven themes emerged in interviewing the siblings on what support would be helpful during the transplant process: (1) include me in the definition of 'family,' (2) be caring, (3) share information with me, (4) give me choices, (5) help me share feelings, (6) provide opportunities for me to meet my peers and (7) create a healthy hospital environment. These findings helped to show siblings have definite thoughts regarding how they would like to be treated and supported, but that their support needs are not currently being met.
In a study by Packman et al. 32, 33 that assessed the siblings' perceptions of the transplant process, a semistructured interview and the following standardized instruments were administered: the Revised Children's Manifest Anxiety Scale, the Child Depression Inventory, the Rosenberg Self-Esteem scale and the Child Post-Traumatic Stress Reaction Index. The study compared the experiences of 44 donor and nondonor siblings ages 6-18 years. A third of the siblings in each of the groups showed moderate levels of post-traumatic stress. The donor siblings also reported higher levels of anxiety and lower self-esteem than did nondonor siblings. However, according to teacher-rated reports, the donor siblings also had more adaptive skills in school vs more externalizing behavioral school problems in nondonors. The researchers suggested the donating experience may have had a positive psychological effect on donors. 33 Qualitative results also showed both donor and nondonor siblings reported loneliness, limited comprehension of the transplant procedure and a lack of attention from their parents. Furthermore, the siblings who donated their marrow reported a lack of choice when asked to donate and a lack of support groups. 32 Another study examined the sibling donors of successful vs unsuccessful HSCT. 2 At the time of the BM transplant, participants were sibling donors between 7 and 20 years old (mean age ¼ 13.3). Siblings of living and nonliving pediatric patients were interviewed between the ages of 12 and 28 years (mean age ¼ 19.6). The study involved individually conducted semi-structured, open-ended interviews. Siblings in the unsuccessful HSCT group reported having a greater negative effect and feelings of guilt after HSCT. The unsuccessful transplant group was also less likely to experience positive psychological effects. Sibling donors often feel an overwhelming sense of responsibility for their sibling's survival; this often leads to psychological distress. Both the unsuccessful and successful groups stated the informed consent involved 'no choice' and the psychological aspects of the procedure significantly outweighed the physical aspects of the procedure. 2 In summary, little research has been conducted on the psychosocial effect of the BM transplant process on sibling donor and nondonors. Studies that have been conducted indicate siblings can suffer from both psychosocial and behavioral problems: post-traumatic stress reactions, anxiety, low self-esteem, feelings of guilt and school problems. Although there is a growing body of knowledge of how healthy siblings adjust to the BM transplant experience, there is still much to be learned. Studies are needed that focus on interventions that could be useful for reducing the negative effect of the HSCT experience on siblings.
Parents
Parental distress and maladjustment Parental distress associated with HSCT is often twofold because both the child patient and his/her sibling may be part of the HSCT process. As a result, a considerable portion of parental stress stems from concern involved with the health of not only the patient, but the sibling donor as well. 31 Parents have also expressed concerns regarding the nondonor sibling's psychosocial adjustment. 31 Some other sources of parental stress include relocating to the transplant center, living in two separate households, commuting between the home and the transplant center, concurrently caring for other family members, work-related changes, lengthy hospital stays, financial burdens, parental informed consent for the HSCT procedure, dealing with medication compliance and other medical complications. [37] [38] [39] In addition to these difficulties, the emotional stress parents experience may stem from worry, concern and guilt regarding a child undergoing the HSCT procedure, apprehension regarding losing a child and fear of relapse once the HSCT procedure is completed. 40 See Table 5 for a list of studies describing parents' psychosocial reactions.
Studies have shown that there are typically high levels of stress, as well as depressive symptomatology in families of children undergoing HSCT. 41, 42 According to Jobe-Shields et al., 42 parents who suffer from depressive symptomatology may become less responsive to their children's needs, thereby putting their children at risk for more psychological and social difficulties. This is a particularly relevant issue as research suggests that parental mental health is predictive of a child's adjustment to their medical illness, as well as a child's adjustment to the hardships associated with the HSCT procedure. 41 Thus, healthy psychological functioning among parents is central to a child's psychological selfconcept and resiliency years after successful HSCT.
Reactions specific to mothers
Although the entire family unit is vital to the study of psychological distress during HSCT, most studies have focused on the mother's psychological well-being. 37 Mothers tend to be the ones to quit their job, relocate, and assume the care and support of the child. Fathers are also present during the long hospital stays, however, they tend to keep their job, and usually come in and out of the 
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20% of parents had clinically significant levels of stress pre-transplant 56% of parents had clinically significant levels of stress one month post transplant 41% of parents had clinically significant levels of stress 6 months post transplant Manne et al.
44
20% of mothers had clinically significant levels of stress 18 months post-HSCT; 35% had comorbid anxiety and depressive diagnoses Nelson et al.
43
66% of mothers had clinically significant levels of depression pre-HSCT Barrera et al. 14 8% of mothers had clinically significant levels of depression 1-week before HSCT 50% of mothers had clinically significant levels of anxiety 1-week before HSCT Coping Rodrigue et al.
37
Use of more coping strategies at 1-month post transplantation than at pre-transplant and 6 months post transplant Family functioning Rodrigue et al. 37 Lower levels of family conflict, perceived family burden and more family resources at 1 month than at 6 months post transplant Moore and Rauch hospital. 37 This may lead to a disproportionate amount of strain on the part of the mother and considerable guilt on the part of the father. At the time of admission into the hospital for HSCT, 66% of mothers scored above the clinical cut-off score on a depression inventory. 43 During the week before HSCT, 8% of mothers experienced clinically significant depression and 50% met the clinical cut-off for anxiety disorder. 14 Rodrigue et al. 37 who studied mothers' of children undergoing HSCT, as well as solid organ transplants, reported that, immediately after transplantation, mothers showed very high levels of stress. By discharge, mothers' depression levels had improved slightly from pre-transplant levels, yet 52% still met criteria for depression. 43 In addition, Rodrigue et al. 37 reported that many mothers experienced high levels of stress for months after HSCT.
A study by Manne et al. 44 found that approximately 20% of mothers of children who underwent HSCT experienced clinically significant levels of distress 18 months post-HSCT, and over 35% of these mothers had comorbid anxiety and depressive diagnoses. Over 10% of mothers received a diagnosis of current depressive disorder, about 4% were diagnosed with generalized anxiety disorder and approximately 5% had panic disorder. Approximately 12% of mothers received a diagnosis of PTSD 18 months after their child's HSCT, and another 7% experienced partial PTSD, an attenuated post-traumatic stress response. 44 Coping strategies influence distress levels Maternal distress seems to be heightened as a result of stress, conflict and avoidant coping styles at the time of their child's admission to the hospital for HSCT. 40 For example, mothers who criticized themselves, avoided problems and withdrew socially reported more depressive symptoms and ruminative worry. A common coping strategy among families was to use social support among the extended family as well as other families within the hospital. 37 This is particularly relevant before and immediately after the HSCT procedure as relying on such close relationships would help ease depressive symptoms in families. However, this strategy is less useful months after the HSCT, especially because extended family members do not usually understand that emotional distress may still continue even after the procedure is over with. In addition, mothers' also attempted to cope by learning regarding their child's medical situation and speaking with their child and others. 37 As a means of coping with HSCT, Forrinder 45 recommends that families empower themselves by actively participating, engaging in and asking questions pertaining to their child's medical illness and the procedures involved in helping them. In our view, each set of unique stresses respective to each parent are important considerations that should be taken into account. The effect of these types of stresses may afflict each parent differently. However, research has not focused solely on fathers, or the non-resident parent, and the stresses they encounter. Studies cited by Phipps et al. 41 indicate that there are varying degrees of stress experienced among parents pre and post-HSCT, as well as during the HSCT. To encapsulate this finding, Phipps et al. 41 cited a study by Dermatis and Lesko, which suggested that there were in fact, high levels of distress among parents during an HSCT procedure. Dermatis and Lesko's study found that over 50% of parents consenting to the HSCT procedure experienced high levels of distress, which is also in accordance with previous literature findings. A study by Streisand et al. 39 suggested that parents' levels of stress were most significant immediately before hospitalization. Interestingly, the investigators found that stress decreased significantly just before the transplantation procedure, suggesting the possibility of psychological adjustment and acceptance. 39 Family functioning According to Jobe-Shields et al., 42 the healthy functioning of the family unit is central for a child's adjustment to their medical illness and the HSCT procedure. Previous literature on HSCT suggested that family cohesion, communication and adaptation to conflicts when encountering stressful situations are part of healthy functioning within the family as the child adjusts to their medical illness. 42 When parents are able to talk to their children openly and honestly regarding difficult topics, such as HSCT, children tend to show much better psychological adjustment, both short term and long term. 38, 42 In spite of the inherent difficulties in managing family cohesiveness during the HSCT process, families who prioritize family time show more positive adjustment in the face of stress. 38, 42 It is important, however, to note a finding by the Jobe-Shields et al. 42 study, which suggests that in cohesive families who were also highly depressed, child distress still remains high. Jobe-Shields et al. 42 account for this by suggesting that the child's temperament, behavior and distress levels may be high by nature, thereby putting strain on parents and resulting in their depressive symptoms. In a similar vein, Phipps et al. 41 found that caregivers of children with low internalizing behavior scores on the Child Behavior Checklist reported significantly lower global distress than those whose children had high internalizing behavior scores.
A study by Phipps et al. 41 confirmed that more supportive family environments yield reduced levels of distress during the HSCT process. Phipps and Mulhern 18 reported that a child's adjustment 6-12 months after HSCT could be predicted by pre-HSCT assessment of family conflict, family cohesiveness and expressiveness. These results were supported in a longitudinal study of adjustment of children hospitalized for HSCT by Ho et al. 46 in which the researchers administered the Family Environment Scale to children on admission to the hospital. They found that children who reported more free expression of emotion in their family experienced lower levels of distress throughout the remainder of their hospitalization. 46 It is clear that the HSCT process affects parents and families drastically, leading to disruptions in family life. Fear, guilt, financial burdens, changes at work and long hospital stays are among only some of the stresses parents encounter. However, findings suggest that discrepancies exist in the amount of stress experienced among parents. Results from such studies suggest that there are perhaps different coping mechanisms, which parents use in order to effectively manage their stress. Some parents may be more or less adept at using specific coping strategies, and this may account for the differences in psychological outcomes reported in research findings. Owing to varying levels of distress expressed among parents, as well as differences in coping with this distress, it is critical to evaluate specific strategies that lead to adaptive psychological adjustment. Furthermore, developing interventions to ameliorate the stress experienced by both parents would be beneficial to not only the parents, but would further facilitate psychological well-being in their children. In general, keeping the family engaged with one another throughout the HSCT process is important as this would seem to strengthen ties in times of hardship. Moreover, openness and honesty in communication in the family environment can help foster the emotional well-being of children and further encourage their resiliency after the HSCT procedure is complete.
Future directions
Research of interventions aimed at decreasing distress and improving emotional and psychosocial functioning for children undergoing HSCT and their families is scarce. Research has predominantly focused on psychological interventions for pediatric cancer patients in general, and not specifically on HSCT patients. To date, there is only one intervention study aimed at teaching parents how to effectively cope with stress related to their child's HSCT. 39 Similarly, interventions focused on sibling emotional well-being are also limited.
Patient interventions
Interventions for children with cancer and chronic illness are typically behavioral in nature. Techniques such as guided imagery, distraction and progressive muscle relaxation are common to decrease the acute psychological consequences of medical procedures and hospitalization experienced because of childhood illness. Such cognitivebehavioral approaches are among the most well-researched pediatric cancer interventions. 47 Although psychological support services are well developed and considered the standard of care in pediatric oncology settings, BM transplant centers lack uniform screening and treatment protocols. 48 Many of the after interventions were developed for pediatric cancer patients, and it is the recommendation of these investigators that they be piloted in HSCT populations.
Interventions to decrease procedure-related distress A survey of pediatric cancer units throughout the United States reported that most use at least a few psychological interventions to assist children during medical procedures. 49 The most frequently used techniques were those that require the least amount of time, such as education before a procedure and post-procedure positive reinforcement. Imagery, rhythmic breathing, relaxation and distraction, which research suggests are most efficacious, were only sporadically offered, and only on an as-needed basis. 49 Schiff et al. 50 indicate that a cognitive-behavioral intervention, including breathing, modeling, imagery and behavioral rehearsal, was successful in decreasing observable behavioral distress and child-reported pain during routine venipuncture. A comparison of cognitive-behavioral techniques vs general anesthesia for BM aspiration distress in 3-to 12-year-old children was conducted, and results indicated that children who received cognitive-behavioral techniques showed greater levels of distress during the first minute of the procedure but lower levels of behavioral adjustment problems for the 24 h after the procedure, as compared with the anesthesia group. 51 This suggests that the use of psychological or pharmacological interventions to treat distress is equivocal. Some studies suggest the use of both cognitive-behavioral techniques and pharmacological interventions results in both short-term reduction of distress and long-term increase in coping strategies. 52 Interventions to enhance psychosocial functioning It has been established that children who undergo HSCT experience problems in psychosocial functioning. 6, 9, 18, 23 A survey of pediatric HSCT centers found that almost 80% of centers screened for psychological problems and pain. Other quality of life and psychosocial factors, such as fatigue, cognitive difficulties and sleep issues were screened for at lower rates. 48 However, few of the centers used standardized measures to screen for psychosocial issues.
And while approximately 60% of centers provided support groups and almost 50% offered creative therapy programs (art, drama, music or dance therapy), the efficacy of interventions aimed at improving psychosocial functioning in children recovering from HSCT has not been studied. 48 Varni et al. 53 studied a social skills training intervention for pediatric cancer patients that may serve as a model for similar programs for children recovering from HSCT. Varni et al. 53 implemented a social skills training regime in a sample of children ages 5-13 who were recently diagnosed with cancer. They reported that levels of perceived classmate and teacher social support were significantly higher at 9 months post-intervention compared with pretreatment. Similarly, higher perceived social support from both classmates and teachers was associated with higher self-esteem and lower depressive and anxiety symptoms. 53 Clearly, well-established interventions are lacking for children who undergo HSCT procedures. It is the investigators' opinion that research must first be conducted to determine characteristics of children that serve as protective factors with regard to HSCT outcome. These data must then be synthesized into a comprehensive intervention similar to Varni or Kazak's pediatric cancer interventions. Programs aimed at mitigating social isolation and resultant declines as well as striving to prevent psychological reactions such as post-traumatic stress disorder, anxiety and depression should be a top priority for researchers in the field.
Siblings
Several studies indicate social support as a valuable resource positively associated with donor sibling adjustment. 54, 55 A limitation of the studies was that the sibling interventions were often limited to the donor sibling only. This is unfortunate because the previous studies and information reinforces the importance of providing both sibling donor and nondonors with developmentally appropriate, accurate information and long-term psychological support.
For the siblings of chronically ill children, a structured group intervention was evaluated for 23 siblings of children with cancer in a 6-week program. 56 The group intervention topics were selected based on previous clinical research and a pre-intervention survey. The methods included group discussions, art therapy, role-playing and social information sessions. Results showed clinically and statistically significant progress in interpersonal problems, intrapsychic preoccupation, disease-related communication, mood and cancer-related knowledge. In addition, both the siblings and parents reported satisfaction and need for the group. 56 In addition, research conducted at Camp Okizu, a summer camp for siblings of children with cancer, showed statistically significant decreases in symptoms of posttraumatic stress and anxiety, and statistically significant improvements in quality of life and self-esteem. 57 The camp was designed to address emotional problems, provide peer interaction and more validation, and bolster siblings' selfesteem. In that same study, researchers used projective drawings to evaluate the effectiveness of a sibling camp. Siblings' emotional distress scores decreased significantly pre-to post-camp and nonbereaved and bereaved siblings showed improvement in family environment scores. 58 To get a comprehensive view of the lives of siblings and family members we recommend the use of both quantitative and qualitative methodologies (that is, projective drawings). Projective drawings, such as the human figure drawing and kinetic family drawing-revised are sensitive to picking up subgroups of participants that may be at risk for poorer psychosocial outcomes. 59, 60 In our view, a multimethod assessment and treatment approach that takes into account, through projective drawings, the overall presentation of the child's and family members' psychosocial functioning, has important clinical utility.
Finally, at the Hospital for Sick Children in Toronto, Canada, a program was developed to assist the sibling BM donors with psychological and emotional distress. 55 This program involved the siblings' participation in age-appropriate medical play and the discussion of feelings and concerns. The participants receive a certificate for their BM donation. The program participants and parents found the program very helpful and felt that it had a positive effect on sibling donors' psychological health, 97% rated the program as very helpful. 55 
Parents and families
Interventions to reduce post-traumatic symptoms The Surviving Cancer Competently Intervention Program (SCCIP) was developed as a cognitive-behavioral intervention for families to reduce post-traumatic stress resultant from a child with cancer. 61 SCCIP was initially developed for adolescent cancer survivors and their parents as a one day cognitive-behavioral group intervention. Results from 150 families who participated in SCCIP show significant decline in both arousal and intrusive thoughts in survivors and parents. 62 SCCIP was amended to an intervention aimed at reducing post-traumatic symptoms of a caregiver dyad with a newly diagnosed child with cancer (SCCIP-ND). 63 SCCIP-ND is a three session cognitive-behavioral program for parents of children recently diagnosed with cancer, and it attempts to intervene early in the cancer experience to decrease traumatic stress symptoms by identifying beliefs regarding cancer and cancer treatment and how the cancer experience may affect family functioning. 64 Results indicate that both interventionists and parents found SCCIP-ND to be helpful, the topics were appropriate, and the amount of time required to participate was acceptable. 64 Further, parents' scores on state anxiety decreased after participation in SCCIP-ND compared with the control group. Parents in the SCCIP-ND group also reported decreased post-traumatic stress symptoms after participation in SCCIP-ND, whereas, parents in the control group showed increased post-traumatic stress symptoms from baseline to follow-up testing. 64 SCCIP-ND shows promise in decreasing both anxiety and post-traumatic stress symptoms in parents with children newly diagnosed with cancer and may serve as a useful tool in developing a similar intervention for parents of children referred for HSCT.
Interventions to increase ability to cope with stress Few studies aimed at parents of children undergoing HSCT exist. Results of one such study show promise in developing an intervention aimed at parents. Parents who received cognitive-behavioral stress inoculation training in a group format had lower anxiety scores and higher positive selfstatement scores after witnessing their child's BM aspiration. 65 Parents whose children were hospitalized for HSCTs have only been the focus of one pilot study of a psychological intervention. 39 After a one-session cognitive-behavioral intervention including communication training, relaxation and education, parents did not show significantly lower distress than the control group, but they did use the coping strategies significantly more than parents in the control group. 39 Given the importance of familial interactions and cohesiveness in predicting distress outcomes in both children and parents, interventions aimed at improving parent-child interactions are recommended for families with children with chronic medical conditions. 66 Although no studies focused on children receiving HSCT are available, a study by Burke et al. 67 tested the efficacy of a family intervention for children with a chronic illness and repeated hospitalizations. The intervention involved teaching families how to develop coping strategies that were helpful for their children, how to anticipate sibling jealousy issues, and practice role-playing the use of coping strategies. Three months after the intervention, the intervention families showed more use of coping strategies and more appropriate family functioning than the control group. The children of the intervention group also showed better developmental gains 3 months after the intervention than children in the control group. 67 Studies of the effectiveness of coping strategies interventions for families of children undergoing HSCT must be conducted to verify this intervention's efficacy in the specific population.
In summary, medical advances in HSCT have improved the life-expectancy and quality of life potential for children with life-threatening illness. However, with intense medical treatments, isolation in hospitals and living with unknown prognosis, children experience increased levels of anxiety, depression, post-traumatic stress symptoms and behavioral problems. In addition, parents and siblings of children undergoing HSCT also experience great amounts of stress. Future research must identify both protective and risk factors of child patients and families that may serve as the bedrock for comprehensive interventions. Familial interventions that aim to enhance protective factors, improve communication, and decrease parental anxiety and depression are crucial. To date, most of the research has focused on pediatric cancer patients, in general, rather than pediatric HSCT patients, siblings and parents. In our view, it is important to develop evidence-based treatments that address the unique needs of these families. Cancer-specific interventions can serve as a template for the development of HSCT-specific interventions.
